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Abstract 
In this paper, the dynamic behaviors of a class of stochastic neural networks with time-varying delays and fixed 
moments of impulsive effect are considered. A new sufficient condition has been presented ensuring the global 
exponential stability for the equilibrium point by using Lyapunov functional method , stochastic theory and inequality 
technique. The results established here extend those given previously in the literatures. Finally, an example with 
simulation is given to show the effectiveness of the obtained results. 
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1. Introduction 
The stability investigation of impulsive differential equations with delays has received significant 
attention (see[1-3]),a large number of stability criteria of these systems have been reported. In recent 
years, neural networks have received considerable attention due to their extensive applications in 
solving some optimization problems. Therefore, the stability and analysis of delayed neural networks 
with impulses have recently received particular attention (see [4-5]). But most neural network models 
proposed and discussed in the literatures are deterministic and the coefficients are constants. In fact, a 
real system is usually affected by external perturbations which in many cases are of great uncertainty 
and hence   may be treated as random. However, to the best of our knowledge, most previous results 
have been restricted to linear impulsive controllers(see[6]). Motivated by the above discussions, in this 
paper, we introduce a class of stochastic impulsive neural networks with time-varying delays and 
nonlinear impulses. Some sufficient conditions are derived for checking the global exponential 
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stability of the equilibrium point for this system by using Lyapunov method, inequality  technique and  
our results are less weak than previous results. 
2. Model description 
In this paper, we consider the following model: 
                                (1) 
 where  satisfy , ;
corresponds to the state of the ith unit at time ;  represents the rate with which the ith unit will 
reset its potential to the resting states of the ith unit before and after impulse perturbation at the moment 
;  denotes the constant connection weight and the constant delayed connection weight of the jth 
neuron on the ith neuron, respectively; strength of the  jth unit on the ith unit at time ,where 
is the time-varying transmission delay and satisfies  , 
 denote the activation functions of the jth  neuron;  corresponds to the numbers of units in a 
neural network;  denotes the external bias on the ith unit, and  represents the abrupt change of  
the state  at the impulsive moment .  is -dimensional Brownian 
motion defined on a complete probability space , .
System (1) is supplemented the initial condition , where 
. Denote by 
 the family of all bounded -measurable,  is continuous 
everywhere except at finite number of points , at which  and  exist and . The 
norm are defined by the following norms : 
,       .
If there is no noise in system (1), it turns out to be the following deterministic system 
 (2) 
Let  denotes the family of all functions  on   is 
continuous once differentiable in  and twice differentiable in . For each such , we define an operator 
 associated with  as 
 (3) 
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where .
Throughout this paper, we assume that: 
(H1) Function  are continuous and monotone increasing, that is there exist real number 
 such that      ,for 
(H2)Functions  and  are Lipschitz-continuous on  with Lipschitz constants  and ,
respectively. That is
For convenience, we denote that 
where  be positive constant numbers,  real numbers  and  satisfy 
.
(H3)  for any 
It is obvious that, from the well-known Brouwer’s fixed point theorem and applying homeomorphism  
theory, with the hypothesis (H1)-(H3),we know that system(2) has a unique equilibrium point 
 We further introduce the following assumption 
 (H4)  and  for all .
Then  is an equilibrium point of (1) provided that system (1) satisfies (H1)-(H4). 
3. Main results 
     In this paper, we will present some sufficient conditions ensuring the globally exponential stability of 
the equilibrium point  of system(1). It follows from Sect.2 system (1) exists a unique equilibrium point 
 . Let  for .Then system (1) can be written as the following form: 
                                                                                                                                                                  (4) 
with the impulsive controllers     .    (5) 
In order to obtain our main results, we assume: 
(H5)There exist nonnegative constants  ,  such that 
.
(H6)There exist nonnegative matrix  ,for  any 
 and ,such  that 
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,
 (H7)There exists a  such that where 




 1    Assume  (H5)-(H7) hold, the equilibrium point  of system (4) is globally exponentially 
stable under the impulsive controllers (5) if one of the following two conditions is also satisfied: 
(1) When ;   (2)When .
Proof: Define .Then 
       (6) 
Now we define 
,
for ,where ,applying  formula we can get 
.
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From (H7), regardless of cases, we always  have  . Let , where 
for  . It is easy to prove that there exists a positive number  such that  and 
for , then   and .
On the other hand, we have 
,
for ,we have 
.
In view of (H8),we obtain . It follows that 
Then 
 ,  
for ,where ,which   means   that  
.
Therefore, the equilibrium point of system (3) is globally exponentially stable under the impulsive 
controllers (4) and the exponential convergence rate is .
   Under the assumptions (H1) and (H2), system exists a unique equilibrium point  and 
 is globally exponentially stable under the impulsive controllers (5) if  and one of the 
following conditions is also satisfied: 
(a) For  , the following inequality holds: 
,
(b) .
Proof: (a) In theorem 1, when ,choosing 
,for  ,
then the result is obtained. 
 (b)Taking  and ,we obtain  the statement. 
Remark   In Corollary 1 (b), taking  , the condition 
is less weak than the following inequality 
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,
which was required in Theorem 3.2 in [6] if  . 
4. Illustrative  example 
In this section, we will give an example to show the conditions given in the previous sections which  
less weak than those given in some earlier literatures,  consider the following stochastic neural networks 
with constant delays 
where  , , ,  and 
, , , , , , , , .
In this case, we have  ,moreover, we can compute that 
,
.
Then, all conditions of Theorem 1 in this paper are satisfied. So the equilibrium solution is globally 
exponentially stable under  impulsive controllers. From above discussion, it is easy to see that 
,
which implies that the condition in [6] do not hold for this example. So our results are less weak than 
some previous results. 
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